Modulation of mast cell responses to adenosine by agents that alter protein kinase C activity.
The acute incubation of mouse bone marrow-derived mast cells with low concentrations of agents known to activate protein kinase C [phorbol myristate acetate (PMA), 1,2-dioctanoyl-sn-glycerol (diC8), and 1-oleoyl-2-acetyl-glycerol (OAG)] caused an enhancement of beta-hexosaminidase release stimulated by the calcium ionophore A23187. Higher concentrations of protein kinase C activators tended to inhibit A23187- or antigen-induced preformed mediator release. All concentrations studied induced a striking mast cell hyporesponsiveness to the mediator release augmenting effect of adenosine. Agents that have been reported to block protein kinase C activity [1-(5-isoquinolinesulfonyl)-2-methyl-piperazine dihydrochloride (H-7) and sphingosine] demonstrated diverse responses in this system. Up to 100 microM H-7 failed to affect mast cell beta-hexosaminidase release in the presence or absence of PMA and secretagogue. Sphingosine (10 microM) was a potent inhibitor of antigen- or A23187-induced mediator release as well as adenosine responsiveness. Sphingosine also blocked the effects of PMA noted above in a dose-dependent fashion. The generation of leukotriene C4 (LTC4) by stimulated mast cells surprisingly was not affected by concentrations of diC8 that significantly inhibited granule-associated mediator release. Translocation of protein kinase C activity from the cytosol to the mast cell membrane was evident in cells briefly pretreated with A23187, adenosine alone, and diC8 in the presence of Tyrode's buffer, A23187, or adenosine. These findings lend further support to the contention that signal transduction from mast cell adenosine receptors to processes that regulate degranulation may involve protein kinase C.